Rare disease Background:
Background
Neuroendocrine tumors (NETs) of the urinary bladder are the most common of all genitourinary tract NETs and include small cell carcinomas (SCCs), which is the most frequent, large cell carcinomas (LCCs), and the typical or atypical carcinoids [1] .
SCC of the urinary bladder (SCCUB) is a rare and poorly-differentiated kind of bladder cancer, accounting for less than 1% of all primary bladder carcinomas [2] , and it generally coexists with transitional cells carcinoma [3] . NET is associated with more aggressive behavior and worse prognosis compared to transitional cells carcinomas of the urinary bladder (UCUB) [4] , and similarly to SCCs, usually arise in other organs. More than 95% of SCCUB presents at diagnosis in an advanced local stage (pT2 or pT3), with a metastatic potential risk higher than transitional cell carcinoma [5, 6] . SCCUB primarily affects Caucasian males age 60-80 years, mostly with a history of heavy smoking. Gross hematuria, with or without dysuria, depending on the site of the lesion, is the most common clinical manifestation but the diagnosis is based on pathological specimen after transurethral resection of the bladder (TURB) [4] .
Since the first reported case published in 1981 by Cramer et al. [7] , SCCUB has been described in a large series of case reports and literature reviews but there have been only in few retrospective and prospective trials [8] . As a result of its rarity, there is no consensus on a standard therapeutic approach for SCCUB. Many authors have extrapolated algorithm treatments of this rare tumor from the therapy recommendations of small-cell lung cancer (SCLC), since both tumors show similar histology and biological behavior [9] . Radical cystectomy alone or followed by adjuvant chemotherapy are the mainstay treatment of SCCUB [10] but both therapeutic options show poor outcomes in terms of patient survival. Few retrospective series [11] [12] [13] or prospective clinical trials [14] reported an increased survival [15] with neoadjuvant chemotherapy and radical cystectomy, especially in limited disease (LD), due to the high metastatic potential of SCCUB, also at an early stage. The most common chemotherapy regimens used for neoadjuvant treatment protocols of SCCUB include a cisplatin plus etoposide regimen, as for the pulmonary counterpart [16, 17] .
The purpose of this paper is to present a successfully treated case of SCCUB, with a complete response, by means of neoadjuvant chemotherapy and radical cystectomy, in order to show the effectiveness of the currently available treatment of this rare tumor.
Case Report
A 71-year-old Caucasian male patient was referred to the Department of Urology, Sapienza University of Rome, with gross hematuria and dysuria, in November 2014.
The patient's personal history included heavy tobacco smoking, hypertension, hypercholesterolemia, and psoriasis during the last 30 years. The patient also underwent open partial colon resection for diverticulitis, and right hip prosthesis treatment for ankylosing spondylitis.
A transabdominal ultrasound scan revealed a 3-cm mass of the left anterior wall of the bladder. A contrast-enhanced abdominal computed tomography (CT) scan confirmed the presence of a 34×24 mm vegetative lesion of the bladder on the left lateral and anterior wall, with a normal bilateral upper urinary tract. The patient underwent cystoscopy and successive diagnostic transurethral resection of the bladder tumor (TURBT).
The pathological examination revealed a pT2 high-grade urothelial carcinoma, showing widespread neuroendocrine differentiation in more than 80% of cells ( Figure 1A ). The immunohistochemical staining of the specimen was positive for Synaptophysin (Syn) and Neurone-Specific Enolase (NSE) ( Figure 1B, 1C) , confirming the neuroendocrine origin of the tumor, while Chromogranin A (CgA) and Somatostatin staining were both negative. The proliferation index, evaluated with Ki-67, was 70% ( Figure 1D ).
The patient was evaluated by a multidisciplinary team who decided to perform to a full-body CT scan to obtain a clinical staging of this rare disease. The CT scan ( Figure 2A ) showed that the bladder lesion had increased in volume, showing a diameter of 45 mm associated with a thickening of the left bladder wall. No suspicious lymph nodes or distant metastasis were revealed.
Considering the patient age and comorbidities, a multidimensional geriatric assessment of the patient was performed to start chemotherapy treatment. The patient was evaluated to be suitable for a multimodal treatment of neoadjuvant chemotherapy with cisplatin/etoposide every 21 days for 3 cycles. Cisplatin (CDDP) was administered at 75 mg/mq intravenously on day 1 of the 3-week cycle and etoposide (VP-16) at 100 mg/mq intravenously on days 1 to 3 every 3 weeks. The antiblastic therapy was associated with granulocyte-colony stimulating factors (G-CSF) in primary prevention.
No high-level toxicity has been verified, except for a low-grade nephrotoxicity observed during the first cycle, anemia G1/G2 during the whole treatment, thrombocytopenia G1, and nausea G1.
A full-body CT scan performed at the end of treatment ( Figure 2B ) showed a complete disappearance of the vesical lesion previously described and no evidence of distant metastasis, while the evidence of a wall thickening of the bladder dome was related to the previous TURBT.
One month after the last cycle of chemotherapy, the patient underwent radical cystectomy and lymphadenectomy with the placement of bilateral ureterocutaneostomy ( Figure 3A) . Postoperative course was uneventful. Pathological examination of a bladder specimen revealed that there were no microscopic signs of tumor (ypT0) ( Figure 3B ) in the bladder or in any dissected lymph nodes, showing that a pathological complete response of the neuroendocrine tumor was obtained with the neoadjuvant performed chemotherapy. A full-body CT scan performed 1 month after surgery was completely negative for local and metastatic recurrence; therefore, a close follow-up and no adjuvant chemotherapy was planned. One year from diagnosis, the patient is still alive. A full-body CT scan on November 2015, 6 months after surgery, showed no evidence of local or metastatic disease.
Discussion
The literature contains many case reports and reviews of SCCUB, but few retrospective and prospective studies considering the different treatment approaches to improve the poor prognosis; such studies include local treatments such as radiotherapy and cystectomy alone, associated with poor outcomes [18] , or combinations of radical surgery, radiotherapy, and chemotherapy. In the treatment of LD (£cT1-4aN0M0), as in our clinical case, many clinical studies showed that combined strategies with chemotherapy resulted in better clinical response and/or in a pathologic downstaging of the disease compared with local strategies alone.
Multimodality therapies included neoadjuvant chemotherapy followed by radical cystectomy [12, 14] , radical cystectomy followed by adjuvant chemotherapy [10] and sequential chemoradiation [8, 19] . Neoadjuvant chemotherapy, in particular, when compared with surgery alone [11, 12, 14, 20] or adjuvant chemotherapy [14] , gave the best results in improving the median overall survival (mOS). One of the most important retrospective studies on the role of neoadjuvant chemotherapy was conducted by Siefker-Radtke et al. [12] . In that trial the patients who received neoadjuvant chemotherapy showed a higher rate of 5-year disease-free survival than those who received cystectomy alone (78% vs. 36%, respectively). This encouraging result led to the first prospective clinical trial of SCCUB by the same authors [14] , who conducted a phase II clinical trial on alternating doublet chemotherapy with ifosfamide/doxorubicin and etoposide/cisplatin as neoadjuvant treatment in surgically resectable SCCUB and palliative therapy in unresectable disease. The results confirmed the long-term survival with neoadjuvant chemotherapy compared to the metastatic chemotherapy (mOS of 58 months vs. 13.3 months, respectively). In the present case, the patient was treated with cisplatin and etoposide regimen. One year from diagnosis there is no evidence of A B Figure 2 . CT scan with contrast images of the neuroendocrine carcinoma of the bladder. There are many CT artifacts due to the patient's right hip prosthesis. Staging CT scan (venous phase) before neoadjuvant chemotherapy showed a vegetative lesion of the bladder (red arrow) associated with a thickening of the bladder wall (yellow arrow), and no suspicious lymph nodes or distant metastasis (A). CT scan (urography phase) after neoadjuvant chemotherapy showed complete disappearance of the bladder lesion and no evidence of distant metastasis (B).
A B recurrence disease. Other clinical trials confirmed the advantage, in terms of overall survival, of treating neuroendocrine bladder cancer with platinum-based chemotherapy [3, 21, 22] .
Another important retrospective study was conducted by Lynch et al. [11] , which reported that neoadjuvant treatment was associated with improved mOS and disease-specific survival (DSS) compared with cystectomy alone (mOS: 159.5 months vs. 18.3 months; 5-yr DSS: 79% vs. 20%). Neoadjuvant chemotherapy resulted also in a pathologic downstaging to £pT1N0 in 62% of tumors compared to 9% of patients treated with surgery alone.
Based on these data, many reviews and literature review updates [15, 23] recommended neoadjuvant chemotherapy followed by radical surgery as the treatment of choice for surgically resectable SCCB, achieving a cure in 78-80% of the patients [23] . The rationale behind this approach relies on the rapid growth and upstaging after initial surgery [15] ; the advantage of neoadjuvant chemotherapy is the possibility to treat micrometastatic disease at an early stage and downstage the disease, facilitating radical surgery [23, 24] . Sequential chemoradiotherapy is a second treatment option, especially for patients who are not eligible for surgery, achieving a cure in 36 to 70% of cases [19] .
The 2013 Consensus guidelines from the Canadian Association of Genitourinary Medical Oncologists (CAGMO) by Moretto et al. [20] recommends treating LD SCCUB with neoadjuvant (Level 3, Grade C) or adjuvant chemotherapy (Level 4, Grade D) using the same platinum doublet regimens used for SCLC, by means of cisplatin and etoposide (Level 3, Grade C), followed by cystectomy or radiation in a bladdersparing therapy (Level 3, Grade C).
The National Cancer Care Network (NCCN) guidelines are now the only guidelines that include SCCB. The 2015 NCCN guideline [25] , in the section dedicated to non-urothelial carcinomas of the bladder, recommends that any small-cell component (or neuroendocrine features) should be treated with neoadjuvant chemotherapy followed by either cystectomy or radiation therapy, if there is no metastatic disease, recommending that primary chemotherapy regimens should be similar to that used in small cell lung cancer. The NCCN guidelines, in contrast to the CAGMO, reported that no data in the literature support the use of adjuvant chemotherapy in the management of nonurothelial carcinomas at any stage. Due to the lack of randomized controlled trials, there is no clear consensus on whether patients with LD should undergo radiotherapy or surgery after the initial chemotherapy.
On the basis of our literature review, we successfully treated our patient with LD SCCUB by means of neoadjuvant chemotherapy based on cisplatin plus etoposide, and the complete response obtained confirms the role of neoadjuvant chemotherapy in downstaging LD SCCUB before radical surgery and the efficacy of the neuroendocrine regimens used for SCLC in extrapulmonary NETs.
In the absence of a multi-institutional comparative trial, it is very difficult to establish authoritative treatment guidelines, and there is no definitive conclusion regarding the best multimodality therapy strategy for the different stages of SCCUB. However, the improved clinical outcomes found in the literature and the positive result obtained in the present case suggest the utility of neoadjuvant chemotherapy, especially the regimen of cisplatin plus etoposide in LD SCCUB.
Conclusions
Small cell carcinoma of the urinary bladder is a rare and aggressive disease showing advanced stages at diagnosis and a poor prognosis. A standard treatment strategy is not yet established, but a multimodal treatment approach is the best option compared to local therapy alone. This case report is consistent with previously reported retrospective data demonstrating high response rate and downstaging with neoadjuvant chemotherapy based on cisplatin and etoposide protocol for LD SCUC. Multi-institutional and prospective studies are required to establish the standard treatment algorithm for SCUC, but considering the good results obtained, we highly recommend neoadjuvant chemotherapy for the management of surgically resectable SCUC.
